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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding Claim 1, lines 10-14, contains the limitation, "the enhanced audio 
signal is recognizable as being the input audio signal enhanced such that audible sound 
reproduced from the enhanced audio signal exhibits a perceptively improved harmonic 
quality and sound source separation compared to the audible sound reproduced from 
the undistorted input audio signal." The claim does not convey in express terms how 
the "enhanced audio signal" is to be "recognizable". The instant specification does not 
provide guidance, such as identifying values obtained by objective measurements on 
the "enhanced audio signal", for determining whether it is "recognizable" as the input 
audio signal "enhanced," Further, regarding the term "perceptively improved", there is 
no guidance in the instant specification as to how one may ascertain whether or not the 
harmonic quality and sound source separation is "perceptively improved." 

Since independent claims 3, 4, 7, 10, and 13 also include a limitation similar that 
above the office is unable to ascertain the metes and bounds of the claims that use 
terms "recognizable" and "perceptively improved". 
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Dependent claims 2, 5, 6, 7, 8, 11, 12, and 14-18 are also subject to this grounds 
of rejection. 

3. Claims 8 and 9 are further rejected under U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claims 8 and 9, dependent on claim 4, add 
method limitations which are inconsistent with the apparatus limitations of claim 4. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claim 1-3, and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by Op 
de Beek et al. (Hereinafter "Beek") (US Patent 4,845,758). 

Regarding Claim 1 , Beek discloses frequency response (Fig. 12) for enhancing 
the quality of an input audio signal made up of a plurality of signal components, each 
signal component having an amplitude and a frequency, and the frequencies of the 
input audio signal being within a band of frequencies having a low end and a high end 
(horizontal axis of Fig. 12), at least a portion of which being within the range of normal 
human hearing (frequencies of Fig. 12 are within the normal human range of hearing of 
20Hz to 20kHz), said frequency response comprising a curve with a shape, wherein the 
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input audio signal becomes an enhanced audio signal when distorted in accordance 
with the shape of said curve, the input audio signal is distorted in accordance with the 
shape of said curve when signal components having frequencies between a reference 
frequency (f2 or f4 can be reference frequency) and the high end (f5) increase in 
amplitude as per increasing frequencies from the reference frequency toward the high 
end, over at least a portion of the band of frequencies, and the enhanced audio signal is 
recognizable as being the input audio signal enhanced such that audible sound 
reproduced from the enhanced audio signal exhibits a perceptively improved harmonic 
quality and sound source separation compared to audible sound reproduced from the 
undistorted input audio signal. 

Regarding Claim 2, Beek further discloses the input audio signal is distorted in 
accordance with the shape of said curve (Fig. 12 discloses transfer function) when 
signal components having frequencies between the reference frequency and the high 
end increase in amplitude up to a significant amplitude peak and there is up to a total of 
only three significant amplitude peaks between the low end and the high end (Fig. 12 
discloses three peaks at f 1 , f3, and f5). 

Regarding Claim 3, Beek discloses apparatus (Fig. 1 1 ) for enhancing the quality 
of an input audio signal (87) made up of a plurality of signal components, each signal 
component having an amplitude and a frequency, and the frequencies of the input audio 
signal being within a band of frequencies having a low end and a high end, at least a 
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portion of which being within the range of normal human hearing, said apparatus being 
operatively adapted for distorting (Fig. 12) the input audio signal according to a 
frequency response curve such that when the input audio signal is transmitted through 
said apparatus, said input audio signal is distorted into an enhanced audio signal such 
that signal components having frequencies between a reference frequency (f2 or f3) 
and the high end increase in amplitude as per increasing frequencies from the reference 
frequency toward the high end (f5), over at least a portion of the band of frequencies, 
wherein said frequency response curve does not vary according to the amplitude of the 
input audio signal, and the enhanced audio signal is recognizable as being the input 
audio signal enhanced such that audible sound reproduced from the enhanced audio 
signal exhibits a perceptively improved harmonic quality and sound source separation 
compared to audible sound reproduced from the input audio signal (Fig. 12). 

Regarding Claim 7, Beek discloses a method of enhancing the quality of an 
audio signal, comprising: providing an input audio (Fig. 11, input 87) signal made up of 
a plurality of signal components, each signal component having an amplitude and a 
frequency, and the frequencies of the input audio signal being within a band of 
frequencies having a low end and a high end (horizontal axis of Fig. 12), at least a 
portion of which being within the range of normal human hearing; and distorting the 
input audio signal into an enhanced audio signal such that signal components having 
frequencies between a reference frequency and the high end increase in amplitude as 
per increasing frequencies from the reference frequency (f2 or f4 can be reference 
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frequency) toward the high end (f5), over at least a portion of the band of frequencies, 
such that the enhanced audio signal is recognizable as being the input audio signal 
enhanced such that audible sound reproduced from the enhanced audio signal exhibits 
a perceptively improved harmonic quality and sound source separation compared to 
audible sound reproduced from the undistorted input audio signal; wherein the 
enhanced audio signal is not normalized to a flat frequency response (Fig 12 is not a flat 
response). 

Claim Rejections - 35 (JSC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made, 

7. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Beek 
as applied above in view of Mirfakhraei (US Patent 6,512,789). 

Regarding Clam 4, Beek discloses an apparatus (Fig. 1 1) for enhancing the 
quality of an input audio signal (87) made up of a plurality of signal components, each 
signal component having an amplitude and a frequency, and the frequencies of the 
input audio signal being within a band of frequencies having a low end and a high end, 
at least a portion of which being in the range of normal human hearing, said apparatus 
being operatively adapted for distorting (Fig. 12) the input audio signal, when 
transmitted therethrough, into an enhanced audio signal such that signal components 
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having frequencies between a reference frequency and the high end increase in 
amplitude as per increasing frequencies from the reference frequency (f2 or f3) toward 
the high end (f5), over at least a portion of the band of frequencies, wherein the 
enhanced audio signal is recognizable as being an enhanced version of the input audio 
signal, and said apparatus enhances the input audio signal such that audible sound 
reproduced from the enhanced audio signal exhibits a perceptively improved harmonic 
quality and sound source separation compared to audible sound reproduced from the 
undistorted input audio signal. Beek does not discloses stretching the tone in the time 
domain long enough to be heard but not so long as to be blurred. Mirfakhraei discloses 
the impulse response stretched out but reduced to correct for distortion across the 
broadband channel, i.e. not long enough to be blurred (Paragraph bridging columns 1 
and 2). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to stretching the tone in the time domain long enough to 
be heard but not so long as to be blurred in order to correct for distortion as taught by 
Mirfakhraei. 

Regarding Claim 5, Mirfakhraei further discloses the impulse response stretches 
over several samples (Col. 2, lines 1-2). Note, the term "at least about" as claimed is 
broad and not defined in the specification. 

Regarding Claim 6, Beek further discloses an amplitude shaping function 
(Transfer function Fig. 12). 
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8. Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beek as applied above in view of Herre et al. (Hereinafter "Herre") (US Patent 
5,812,672). 

Regarding Claim 10, Beek discloses a method of enhancing the quality of an 
audio signal, comprising: providing an input audio signal (Fig. 11, signal 87) made up of 
a plurality of signal components, each signal component having an amplitude and a 
frequency, and the frequencies of the input audio signal being within a band of 
frequencies having a low end and a high end, at least a portion of which being within the 
range of normal human hearing; distorting the input audio signal into an enhanced audio 
signal such that signal components having frequencies between a reference frequency 
(Fig. 12, f2 or f3) and the high end increase in amplitude as per increasing frequencies 
from the reference frequency toward the high end (f5), over at least a portion of the 
band of frequencies, such that the enhanced audio signal is recognizable as being the 
input audio signal enhanced such that audible sound reproduced from the enhanced 
audio signal exhibits a perceptively improved harmonic quality and sound source 
separation compared to audible sound reproduced from the undistorted input audio 
signal. Beek does not disclose compressing the enhanced audio signal. Herre 
discloses compressing a left and right audio signal in order to reduce the amount of 
data that has to be transmitted (Col. 1, lines 8-15; Col. 4, lines 22-26). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to compress the audio signal in order to reduce the amount of data that has to be 
transmitted resulting in greater efficiency. 
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Regarding Claims 1 1 and 12, Beek further discloses the signal compressed 
before transmitted to a location and converted into a sound (Figs. 1a and 1b). 

9. Claims 13-18 are is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beek as applied above in view of Dibachi et a! (Hereinafter "Dibachi") (US Patent 
6,173,062). 

Regarding Claims 13, 17, and 18, Beek discloses A method of enhancing the 
quality of an audio signal, comprising: providing an input audio signal made up of a 
plurality of signal components (Fig. 12, signal 87), each signal component having an 
amplitude and a frequency, and the frequencies of the input audio signal being within a 
band of frequencies having a low end and a high end, at least a portion of which being 
within the range of normal human hearing; distorting the input audio signal (Fig. 12) into 
an enhanced audio signal, according to a frequency response curve having a width, 
such that signal components having frequencies between a reference frequency and 
the high end increase in amplitude as per increasing frequencies from the reference 
frequency (f2 or f3) toward the high end, over at least a portion of the band of 
frequencies, such that the enhanced audio signal is recognizable as being the input 
audio signal enhanced such that audible sound reproduced from the enhanced audio 
signal exhibits a perceptively improved harmonic quality and sound source separation 
compared to audible sound reproduced from the undistorted input audio signal; 
processing the input audio signal through an audio system having a bandwidth. Beek 
does not disclose reducing the width of the frequency response curve so as to fit at 
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least mostly within the bandwidth of the audio system. Dibachi discloses a method for 
enhancing the quality of an audio signal including contracting the bandwidth of the 
transfer function to maintain the bandwidth of the original signal. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to reduce the width of the frequency response curve to filter the audio signal without 
cutting off part of the frequency response for a completely enhance audio signal. 

Regarding Claim 14, Beek further discloses the audio signal (87 to 85) is 
processed through the audio system before being distorted. 

Regarding Claim 15, Beek further discloses the input audio signal is distorted (87 
to 1 ) into an enhanced audio signal before being processed through the audio system 
(82 to 83). 

Regarding Claim 16, Beek further discloses three peaks at Fig. 12, f1 , f3, and f5. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin Michalski whose telephone number is (571)272- 
7524. The examiner can normally be reached on M-F 7-3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571)272-7848. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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